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A R T I C L E I N F O A B S T R A C T 
Article type: 
Review Article 
Introduction: Irritable bowel syndrome (IBS) is the most common functional gastrointestinal 
disorder, which is characterized by the presence of abdominal pain or discomfort associated with 
altered bowel habits. This systematic review aimed to assess the nutritional factors (dietary 
patterns and food groups) associated with IBS.  
Methods: Articles were collected via searching in databases such as Medline, EMBASE, CINAHL, 
ProQuest, PubMed, Scopus, ScienceDirect, and Google Scholar using relevant keywords and 
phrases, including irritable bowel syndrome, pattern, intake, behavior, habit, meal, nutrition, food, 
lifestyle, and prevalence. The articles were confined to the original human studies that were 
published in English since 2010. Duplicates and unrelated materials were excluded. 
Results: Consumption of processed meat, fast foods, and legumes has been reported to increase 
the risk of IBS. However, the correlation between the consumption of milk, fruits, and vegetables 
has not been conclusive. Moreover, the association between cereal intake and risk of IBS varies 
depending on the type of cereals. The results also indicated that fast food dietary patterns 
increased the risk of IBS, while lacto-vegetarian dietary patterns reduced the risk of IBS. 
Conclusion: According to the results, the effects of some food groups on IBS are unclear. In 
addition, research in this regard is limited to food patterns, and further investigations are 
required in order to reach conclusive results.  
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 Introduction 
Irritable bowel syndrome (IBS) is a digestive 
system disorder, which is characterized by 
chronic abdominal pain, bloating, and altered 
bowel habits, adversely influencing the quality of 
life of the patients (1). Patients with IBS often 
have diarrhea, constipation or intermittent 
diarrhea and constipation. Accordingly, these 
patients could be classified into three groups, 
including patients with predominant 
constipation, those with predominant diarrhea, 
and patients with both diarrhea and constipation 
(mixed type) (2).  
Previous studies have indicated that the 
prevalence of IBS is 1-22% across the world. For 
instance, the prevalence of IBS has been reported 
to be 10.9% in Middle Eastern countries, such as 
Iran (3). The incidence of IBS has been reported 
to be higher in women compared to men. 
Furthermore, most IBS symptoms tend to appear 
in the third decade of life in individuals. 
Considering that IBS has no specific symptoms, if 
the patient is not diagnosed with other digestive 
tract disorders (e.g., colitis, celiac, and cancer), 
IBS is the next probable diagnosis (4, 5).  
The etiology of IBS remains unknown. However, 
some of the main risk factors in this regard 
include the family history of IBS, dietary habits, 
gut microbes, neuroendocrine system disorders, 
mental impairment, anxiety, and stress. The main 
causes of IBS may be classified as central and 
peripheral. The central causes of IBS include 
inappropriate nervous system responses to 
neural impulses and hypothalamic-pituitary-
adrenal disorders. The peripheral causes of IBS 
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include increased visceral sensitivity, low-grade 
inflammation, and epithelial dysfunction. 
Reports suggest that factors such as prolonged 
fever, anxiety, and depression could also increase 
the risk of IBS (3).   
Despite numerous investigations regarding the 
identification of the causes of IBS, the findings in 
this regard are inconclusive. Several studies have 
denoted that sleep patterns, dietary habits, and 
other lifestyle factors may increase the risk of IBS 
(1). Moreover, it is likely that lifestyle changes in 
terms of dietary habits and eating behaviors 
could effectively improve the quality of life of the 
patients with IBS.  
The present study aimed to evaluate the 
correlation between nutritional factors (dietary 
patterns and food groups) and IBS. 
Materials and Methods 
This systematic review study was conducted via 
searching in databases such as Medline, EMBASE, 
CINAHL, ProQuest, PubMed, Scopus, 
ScienceDirect, and Google scholar for the articles 
published until March 2018. The articles were 
focused on original human studies and published 
in English, which were retrieved by using 
relevant keywords or phrases, including Irritable 
bowel syndrome, pattern, intake, habit, meal, 
nutrition, food, lifestyle, and prevalence. 
The literature search resulted in a limited 
number of studies in this regard. Therefore, the 
systematic review was not confined to only one 
type of study design, and all types of studies were 
considered in the search strategy. The articles 
meeting the inclusion criteria were selected, and 
the reference lists of potentially eligible articles 
were also checked in order to find additional 
related articles. Afterwards, two reviewers, who 
were subject matter experts, analyzed the titles 
and abstracts of the initially selected articles so 
as to confirm the final articles for the study. The 
articles that only assessed single nutrients were 
excluded. Duplications were also checked, and 
unrelated articles in terms of the content were 
also excluded.  
Various data were extracted from the selected 
articles, including the characteristics of the 
subjects (e.g., sample size, age, and gender), 
study design, methods of dietary assessment, 
various dietary data (e.g., dietary patterns and 
food groups), and association of dietary intakes 
and patterns with IBS. Moreover, the obtained 
data were categorized based on dietary patterns 
and food groups.  
Results 
The literature search for the related studies 
yielded 547 articles. In total, 11 articles were 
included in the study. Based on the content of the 
extracted articles, the results of the studies were 
reported in two separate categories of dietary 
patterns and food groups in regards to IBS. With 
the exception of one article, the sample size of 
which consisted of women only, all the retrieved 
studies were conducted on both men and 
women. The participants were aged ≥18 years, 
and the studies involved the measurement of IBS 
symptoms using the Rome III or Rome II 
questionnaires (2), as well as various other 
questionnaires, to assess dietary intakes. For 
instance, the food frequency questionnaire was 
used in three studies, while two of the studies 
were semi-quantitative, and one was qualitative 
(4-6). In addition, two studies used another type 
of dietary assessment, including the brief self-
administered diet history questionnaire (BDHQ) 
(7, 8). Multi-section questionnaires were also 
applied in another study, one of which involved 
the assessment of dietary intakes. In one study, 
the assessment method was a list of food items 
that might cause the symptoms of IBS. In this 
assessment, patients with IBS and healthy 
subjects were required to record their 
perceptions toward the role of diet in their IBS 
symptoms (1, 3, 9, 10).  
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Table 1. Reviewed Studies Regarding Dietary Patterns and Food Groups 
Reference Participants 
and Their 
Gender 
Country 
 
Study 
Design 
Dietary 
Assessment 
Method 
Dietary 
Patterns/Foo
d Groups 
Results 
Studies on  Dietary Patterns 
 
Ryu Satake 
et al. (2015) 
993 Subjects 
(382 men, 
611 women) 
 
 
Japan 
Cross-
sectional 
Self-
administered 
Diet History 
Questionnaire 
(BDHQ) 
1. Healthy  
2. Western  
3. Alcohol  and 
Accompanying 
Alcohol and accompanying 
dietary pattern was inversely 
associated with 
the risk of IBS. 
 
Esmaillzadeh 
Ahmad 
et al. (2015) 
3,846 
Subjects   
 
Iran 
 
Cross-
sectional 
Dish-based Semi-
quantitative 
Food Frequency 
Questionnaire 
(DS-FFQ) 
1. Fast Food 
2. Traditional 
3. Lacto-
vegetarian 
4. Western 
Lacto-vegetarian dietary 
pattern was inversely 
associated with 
the risk of IBS; 
Fast food dietary pattern was 
positively associated with IBS. 
Camille 
Buscail et al. 
(2017) 
44,350 
Subjects 
(9,643 men 
and 34,707  
women) 
Finland Cross-
sectional 
Questionnaire 
Consisting of 29 
Food Groups 
Healthy, 
Western, and 
Traditional  
Western dietary pattern was 
positively associated with the 
risk of IBS; 
Traditional dietary pattern was 
positively 
associated with IBS in women. 
Studies on Food Groups 
 
 
Ioan Chirila 
et al. (2012) 
 
 
 
193 Subjects 
(80 men and 
113 women) 
 
 
Romania 
 
Cross -
sectional 
 
 
 FFQ 
Processed 
Meat, Potatoes, 
Cereals, 
Canned Fruits, 
Milk, and 
Legumes 
Intake of processed meat, grain 
bread, pasta, cereals, canned 
fruits, milk, and legumes was 
positively associated with the 
risk of IBS. 
 
 
Yukiko 
Okamiet et al. 
(2011) 
 
 
1,768 
Students 
(650 males 
and 1,118 
females) 
 
 
Japan 
 
Cross-
sectional 
 
Questionnaire 
Consisting of 69 
Items (23 items 
on dietary habits 
and frequency of 
food items) 
Milk, Meat, 
Fish, Egg, 
Green-Yellow 
Vegetables, 
Fruit, and 
Processed 
Food Products 
Women: 
Intake of fish, fruit, milk, and 
green-yellow vegetables was 
inversely associated with 
the risk of IBS; 
Intake of processed food 
products was positively 
associated with the risk of IBS; 
Men:  
Not significant.  
 
Yu-Bin Guo et 
al. (2015) 
78 IBS 
Patients and 
79 Healthy 
Subjects 
 
 
 
 
FFQ and  Chinese 
Lifestyle Habits  
Questionnaire 
Fruits, 
Vegetables  
Legumes, and 
Tea 
Intake of fruits, vegetables, 
legumes, and tea was 
significantly higher in IBS 
patients than controls. 
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Reference Participants 
and Their 
Gender 
Country 
 
Study 
Design 
Dietary 
Assessment 
Method 
Dietary 
Patterns/Foo
d Groups 
Results 
 
China 
Case-control  
 
Hayes 
et all. 
2014 
135 IBS 
patients 111 
healthy 
subjects 
 
Ireland 
 
Cross 
sectional 
perceptions 
of the  role of diet 
in their  
gastrointestinal 
symptoms 
 
Cereal, spicy 
food, 
vegetables 
fatty food  
 
Cereal, spicy food, vegetables, 
fatty food significantly cause  
gastrointestinal symptoms  
 
Farnaz 
Khademolhos
seini et al. 
(2010) 
1,978 
Subjects (709 
men and 
1,269 
women) 
 
Iran 
 
Cross-
sectional 
 
Questionnaire 
with 
Validity and 
Reliability 
 
Fruits 
and Vegetables 
Intake of fast foods was 
positively associated with the 
risk of IBS; 
Intake of fruits and vegetables 
was inversely associated with 
the risk of IBS. 
 
Zhaoqiu 
Zheng et al. 
(2015) 
 
 
1,082  
Subjects  
(837 men 
and 245 
women) 
 
Japan 
 
Cross-
sectional 
Brief self-
administered 
Diet History 
Questionnaire 
(BDHQ) 
Rice, Bread, 
Chinese 
Noodles, 
AND Japanese 
Wheat Noodles 
Intake of rice, bread, pasta, and 
buckwheat noodles was 
positively associated with the 
risk of IBS. 
Katsuhisa 
Omagar et al. 
(2013) 
 
245 Subjects 
(women 
only) 
 
 
Japan 
Cross-
sectional 
 
Semi-
quantitative FFQ 
 
Milk and Eggs 
Intake of milk and eggs   was 
inversely associated with the 
risk of IBS. 
Marion J. 
Torres et al. 
(2018) 
1,870 IBS 
Patients and 
34,578 
Healthy 
Subjects 
Finland Case-control 
 
Self-
administered 24-
Hour Dietary 
Records and  24-
Hour Records 
Milk and Fruits Intake of fruits and milk was 
significantly higher in IBS 
patients than controls. 
The Association of Dietary Patterns and IBS 
Two of the selected studies investigated the 
association of an overall dietary pattern with the 
incidence of IBS. A cross-sectional study 
conducted by Satake et al. (2015) on a Japanese 
population reported three major dietary 
patterns in the participants, including healthy 
diet, western diet, and alcohol and accompanying 
diet. In the mentioned research, the participants 
with higher adherence to the alcohol and 
accompanying dietary pattern were at the lower 
risk of IBS (53%; odds ratio [OR] =0.47; 
confidence interval [CI]: 0.24-0.90). This dietary 
pattern was characterized by the high intake of 
beer, oily fish, squid/octopus/shrimp/shellfish, 
Shochu, lean fish, chicken, and small fish with 
bones (7).   
Another cross-sectional study in this regard 
explored the correlation between dietary 
patterns and IBS. The prevalence of IBS was 
measured in a general population consisting of 
Iranian adults, who were employed in 50 
healthcare centers. In the mentioned study, four 
dietary patterns were identified, including the 
fast food dietary pattern, traditional dietary 
pattern, lacto-vegetarian dietary pattern, and 
western dietary pattern. According to the 
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findings, the individuals in the highest quartile of 
the fast food dietary pattern were at the higher 
risk of IBS compared to those in the lowest 
quartile (P=0.05). In addition, an inverse 
association was reported between the lacto-
vegetarian dietary pattern and risk of IBS 
(P=0.01), while no significant associations were 
observed between the traditional and western 
dietary patterns with the risk of IBS (6). 
Another cross-sectional study in this regard 
demonstrated that the western dietary pattern 
was positively associated with the incidence of 
IBS (P<0.0001) (11).  
The Association of Food Groups and IBS 
Among 11 reviewed articles, eight articles were 
about food groups and IBS, two of which were 
case-control studies, and the other six articles 
were cross-sectional studies.  
Regarding some food groups, the mentioned 
studies proposed conflicting results. For 
instance, one study demonstrated that the 
prevalence of IBS in the men and women 
consuming high portions of fruits and vegetables 
was significantly lower compared to those who 
consumed less fruits and vegetables (P=0.027). 
On the other hand, the findings of some studies 
indicated that the intake of milk, fruits, greens, 
and yellow, leafy vegetables was significantly 
lower in the women of the IBS group compared 
to healthy women (P<0.05). However, another 
study showed a significant, positive association 
between the consumption of fruits and risk of IBS 
(P<0.001).  
Another research in this regard showed that the 
consumption of fast foods, processed meat, 
canned foods, and processed food products was 
positively associated with the risk of IBS (3, 5, 
10). Another study, in which the subjects were 
required to record their perception toward the 
role of diet in their IBS symptoms, indicated that 
the intake of cereals, spicy foods, vegetables, and 
fatty foods caused significant gastrointestinal 
symptoms in the patients with IBS, while no 
assessment was used in the study (9). According 
to the findings of another research, the intake of 
milk, yogurt, and fruits was lower in the patients 
with IBS compared to healthy controls (12).  
The current findings regarding the association of 
egg and fish consumption with IBS are 
contradictory, so that the results of one study 
indicated that the intake of fish in women was 
significantly lower in the IBS group (8), while 
another study showed that the consumption of 
eggs and fish had no significant association with 
the incidence of IBS (5). Moreover, both of the 
studies examining the correlation of legume 
intake with IBS showed that the higher 
consumption of legumes was significantly 
associated with the higher risk of IBS (1, 5).  
The association between various food items of 
the cereal food group and IBS has been 
investigated in two studies. In the first study, 
which was conducted by Zheng et al., the intake 
of rice, bread, pasta, and buckwheat noodles was 
associated with the higher prevalence of IBS. 
After adjustment for carbohydrate and plant 
protein intake, no significant association was 
observed between the intake of rice, bread, and 
pasta with the incidence of IBS. However, the 
association between the intakes of buckwheat 
noodles with IBS remained significant. 
Furthermore, the intake of Japanese wheat 
noodles had no significant correlation with IBS 
before and after adjustment for carbohydrate 
and plant protein intake. In another study, IBS 
was reported to be significantly associated with 
the higher intake of grain bread, pasta, and 
cereals (5, 8).  
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Discussion 
Overall, the results of the reviewed studies 
indicated that the consumption of processed 
meat, fast food, and legumes increased the risk of 
IBS. However, the results of the studies 
investigating the correlation between the intake 
of various food groups (milk, fruits, and 
vegetables) and IBS were not consistent. The 
association between cereal intake and the risk of 
IBS depended on the type of the cereals and their 
gluten content. Eggs and fish have been reported 
to be among the foods that could decrease the 
risk of IBS although this finding has not been 
reported in all the studies in this regard. 
There were some inconsistencies regarding the 
prevalence of IBS in various studies. For instance, 
one study reported the higher prevalence of IBS 
(35.5%), attributing the difference to the shared 
characteristics of the participants. The 
mentioned study was conducted on nurses and 
medical students, who had more stressful lives 
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compared to ordinary people. In addition, the 
irregular working hours of these individuals may 
affect their health and lead to the higher 
incidence of IBS (10).  
IBS is a multifactorial disease, and several risk 
factors may play a role in its etiology. The 
biopsychosocial model has been most currently 
endorsed for IBS (13, 14). New research in this 
regard has demonstrated that diet affects the 
symptoms of IBS (5). With regard to the 
association between different foods and IBS, the 
current findings are not consistent in some food 
groups, while conclusive results have been 
yielded regarding many foods (e.g., processed 
meat and fast foods) (3, 5, 10).  
According to the literature, allergic reactions 
could affect the incidence of IBS (2). In a study 
conducted by Zhaoqiu Zheng et al., the 
consumption of buckwheat noodles was 
associated with the higher prevalence of IBS due 
to the presence of allergenic proteins in 
buckwheat noodles, such as buckwheat 16- and 
24-kDa, BW16KD, and BW24KD (8). In another 
research by Loan Chirila, a significant, positive 
association was reported between milk 
consumption and the risk of IBS. On the other 
hand, Katsuhisa Omagari claimed that milk 
intake was lower in the patients with IBS (4, 5). 
These contradictory findings may be due to the 
fact that in some patients, the symptoms of the 
disease might be caused by the consumption of 
certain foods (e.g., milk), which induce the 
production of IgG4. This antibody could be 
responsible for the symptoms of IBS, and in some 
patients, milk intolerance has also been reported. 
Therefore, these individuals often avoid drinking 
milk. Furthermore, lactose may cause IBS 
symptoms in some patients, and lactase 
deficiency must be medically confirmed by a 
hydrogen breath test (HBT) and not only based 
on the reports on the symptoms of the patient. 
According to a study in this regard, the 
prevalence of positive HBT was similar in the 
milk-tolerant and milk-intolerant patients with 
IBS (15, 16).  
According to Loan Chirila et al., there was a 
significant association between the consumption 
of cereals and risk of IBS (5), which is most likely 
due to the gluten sensitivity of the patients with 
IBS. The prevalence of celiac disease has been 
reported to be 0-32% in the patients with IBS 
(17). Due to the inducement of some human 
leukocyte antigens (e.g., HLA-DQ2 and HLA-
DQ8), many patients with celiac disease may also 
show signs of gluten sensitivity. The probable 
mechanisms explaining the role of gluten in the 
occurrence of IBS symptoms is through the 
induction of gastrointestinal motility and 
increased permeability of the intestinal tract (2).   
In a study examining the effects of gluten-free 
diets on the patients with IBS and without celiac 
disease and wheat allergy, the patients in the 
gluten intervention group scored significantly 
higher in terms of abdominal pain, bloating, and 
fatigue (18). On the other hand, the findings of 
another research indicated no significant 
association between the intake of rice, bread, and 
pasta and the prevalence IBS after adjustment for 
carbohydrate and plant proteins due to gluten 
sensitivity. Similarly, Japanese wheat noodles 
were reported to have no significant association 
with the prevalence of IBS before and after 
adjustment for carbohydrate and plant proteins, 
which could be due to the low levels of gluten in 
Japanese wheat noodles compared to rice and 
bread (8). However, another study indicated that 
Biobran (a substance derived from rice bran) is 
effective in improving the symptoms of IBS (19).  
The gastrointestinal hormones that are secreted 
from the gastrointestinal tract in response to 
foods (e.g., motilin, cholecystokinin, peptide YY, 
and gastrin) often fluctuate in the patients with 
IBS. Peptide YY secretion increases after food 
intake in these patients, which could lead to 
visceral hypersensitivity and high 
concentrations of ghrelin in the circulation. This 
chain of actions may cause gastrointestinal 
motility disorders. In addition, cholecystokinin 
(CCK) increases after eating and during fasting, 
thereby leading to increased visceral 
hypersensitivity and pain. In response to fat and 
protein intake, CCK could be secreted from the 
proximal small intestine (2).   
In a study conducted by Chirila et al., a significant, 
positive association was observed between the 
consumption of processed meat and risk of IBS. 
Similarly, Yukiko et al. reported that the female 
patients consumed significantly higher portions 
of processed food products compared to healthy 
individuals (5, 10). These findings might be due 
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to the high fat content in processed food products 
and processed meat, which triggers the 
production of CCK. The results of the mentioned 
study were consistent with the previous one, in 
which Watson explored the effects of low-fat 
diets on the prevalence of IBS in an 
interventional study, claiming that reducing the 
consumed amount of fats to 42 grams could 
significantly improve IBS symptoms (e.g., 
bloating). Moreover, in another study, the 
consumption of liquid meals containing 60% 
calories from fats has been reported to reduce 
the threshold of discomfort and pain, while the 
pain scores of patients in the visual analogue 
scale were observed to increase after the 
consumption of fatty meals (20, 21).  
In a study by Okami et al., female IBS patients 
consumed significantly lower portions of fruits 
compared to healthy individuals, which could be 
due to the low threshold of fructose tolerance in 
the patients. Fructose cannot be absorbed in the 
colon and must be converted into short-chain 
fatty acids by micro flora, causing flatulence and 
bloating (2, 10). However, Chirila reported that 
the intake of fruits was associated with the 
higher risk of IBS, which might be due to the 
altered dietary patterns of these patients. In the 
mentioned research, dietary status was assessed 
using the food frequency questionnaire (FFQ), 
which might have overestimated the intake of 
vegetables, while the results of another study 
indicated that the FFQ underestimated the intake 
of fiber (5, 22, 23).  
Conclusion 
The results of this systematic review confirmed 
the key role of food compositions in the onset of 
IBS or its symptom deterioration in the patients. 
Therefore, it is recommended that patients with 
IBS reduce their intake of processed meat and 
fast food and pay more attention to the 
recommended dietary allowance of fruits and 
vegetables. However, the elimination of milk and 
cereals from the dietary patterns of IBS patients 
is not recommend unless diagnostic tests confirm 
lactase deficiency, allergic reactions or gluten 
sensitivity. IBS patients must be assessed 
individually, and dietary restrictions should be 
applied based on diagnostic tests results. 
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